Abstract
Introduction
Seaweeds have proved to be a good source of peptides and polyphenols. [7] [8] [9] Red algae and to extend the product shelf life. The potential use of films as antioxidant releasing was 1:20 (w:w) and the pH of the reaction was kept constant by addition of 1 N NaOH solution Film-forming solutions (FS) (2% w/v) were prepared from Mastocarpus biopolymer extract by adding hot distilled water (90 °C) and homogenizing with a T25 basic Ultra-Turrax (IKA-Werke
Thermal properties
Calorimetric analyses of extracts and films were performed using a differential scanning calorimeter (DSC) model TA-Q1000 (TA Instruments, New Castle, DE, USA) previously 143 calibrated by running high-purity indium (melting point, 156.4 °C; melting enthalpy, 28.44 J/g).
Samples of around 10-15 mg were tightly encapsulated in aluminium hermetic pans. They were 145 scanned under dry nitrogen purge (50 mL/min) between 5 and 180 °C at a heating rate of 10 146 °C/min. Peak temperatures (T peak , °C) and enthalpies of conformational changes (∆H) were 147 measured at least in triplicate, the latter data being normalized to dry matter content (J/g dm ) after 
177
The moisture content was determined at least in triplicate by drying samples of around 0.5 g at
Colour
The colour parameters lightness (L*), redness (a*), and yellowness (b*) were measured following the method described by Blanco-Pascual et al. 
409
(G′ < G″), which turned into a gel-like behaviour at higher frequencies; thus it could be classified 410 as a concentrated solution constituting an entanglement network. In the absence of KCl,
411
solutions of κ-carrageenan cooled down to 9 °C have been shown to adopt helical structures,
412
which did not aggregate to form self-supporting gels.
67
> G″ values within the whole frequency range, as previously reported in other studies on
415
carrageenan. 68 The G′ values were successfully modelled according to the power law (r 
425
have previously been shown to produce much stronger gels than single carrageenan gels.
426
Similarly, the ability of polyphenols to interact with polysaccharides forming complexes has been well documented.
permeability (WVP) ( 
514
The antioxidant properties of squid gelatin films and sunflower films were also improved by the 515 addition of hydrolysates from squid gelatin and bovine plasma, respectively, but the antioxidant 516 activity increase reported was much lower than in the present work. 
